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REPORT .F TH2 ClilEF 5/.Gli:£ER 

To the President ?nd Directors of tiae Pacific and Atlantic 
Rail Road Company: 

Grentle»nen:- In coj:iplis.nce with your instructions, the 
engineer depart:nent was or^enized, and the preliminary surveys for a 
rail road connecting the cities of San Jose and San Francisco were 
coiinaenced on the 18th of September last* Since that date, the inter- 
vening ground nas been tnoroue^hly exainined, and a line of location 
established. 

It will be proper, oefore noticing the surveys, to give a 
brief topographical description of the country traversed by the road« 
The City of San Jose is situated 13 :niles south of the head of San 
Frajicisco Bay, near the iniddle of the oeautiful and fertile valley 
of Santa Clara, wnicn has at tnis point a width of about 18 miles* 

The general course of tnis valley is nearly parallel to 
the Pacific Coast, from wnicn it is separated by tne Santa Cruz 
mountains, wnile another range (the Contra Costa mountains) forms 
its north-eastern ooundary, and divides it from tne valley of San 
Joaouin. The last named range terminates to the north, at the Straits 
of Carouines; and Jount Diaolo is its highest peak. 

The Santat Cruz range extends nortn-westerly to the Pacific 
Ocean, whicn it strilces about seven miles soutn-west of tne Golden 
Gate. 

3etv;een tnese ranges lie tne valley of Sr.nta Clara, tie 
bays of San Francisco and San paolo, anc tl^e city of San Francisco. 

On the western side of the Day, eight miles south of Sc- 
Francisco, is an elevated peaK called *,iOunt San Bruno, wnicn -oms 
the north-western terminus of tne valley land on tne side of zze 
Santa Clara valley • Several ai^h and long spurs extend fro-i z'zLs 
mountain northv/ard zo the Pacific Ocean, aiid eastward to zze raj- 
and give to tne promontory on wnicn the city of San Francis:- is 
situated, its rugged and .ujuntainous cnaracter. 

The southern ar.a of una E'c-y ter:ainates acout c^ -liles 
south of Sen Francisco, and from Sen Bruno to its neai i= ezzzzz^i -. i 
oy marsn Irnd, overflowed oy the tides. 

Between the oase of tne mountains and the Tei l=-iii , ■; .f*' 
is, on ootn sides of tue Bey, b.\ interval of vaiiej is-ii* si:.... 
gently to tne Bay, a.^d ^rrcuEliy increasing in iridr-i aj:i lez.T.^i-- 
in inclination as v;e adv^rice toi^ti-^ardly, ontii ar :^i -e= : :: 
Bay it ior.iis c- contiuaoas ...'lai.: Trci .nountair: t: ^ri-j::=.:. - 

T.-e yiciiii. ._^::r ti.c ..iOant:-' in is cozzzset r. h?. ; -;"" 
incapable of retrini:x_^ -r-Lcr, ..at tne lo?rer liivi^ =ri .. ■■- " 
character. 
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3. 

The etresins wnich issue from the mountains sink in the 
higher parts of the valley, and re-appear on the low lands, and 
form springs and marshes. During the rainy season, the accumula-ced 
waters from the mountains rush through deep channels out in the grav- 
elly soil, and spread tnemselves over the aikluvial Irnds oelow. 

Annaslly z'ae winter torrent sweeps witn it a oody of sand 
which is deposited on the plain* ?7hen this sand nas s.ccanulpted 
sufficiently, a dam is formed, wnich is broken oy a suosecaent action 
of the water; more sand is carried down and similarly deposited, and 
thus gradually on each side of tne bed of the stream a banic is raised 
above tne natural surface in its vicinity. By referring to tne accoru 
panying profile, it will ce seen tnat tnis curious feature character- 
izes most of the arroyos crossed by the located line. 

Til the select iorx of a proper route for a rail road, it has 
been my endeavor, naving due reference to grades and directions, to 
place the line as far as practicable on the higher slope of gravel 
land. 

With these remarks, I shall proceed to the 

PRELLilKARY SURVEYS. 

An experiiiiental line was run, commencing at Peter David- 
eon's lot, on the south side of Santa Clara Street, In the City of 
San Jose. A direction parallel to Santa Clara Street was assamed 
and continued across tne Guadaloupe River and tne low lands on the 
western side of the streajn. The line then curved to the right on 
a radius of 3820 feet for seven-tenths of a mile, and was continued 
in a tangential direction 10 3/4 miles to a point south of ilariano 
Castro's house. The line then curved to the right on a radius of 
5730 feet for 1500 feet, and from the termination of tnis course a 
straight line wa.s run to a point (marked A on the map) near Angelo's. 

The route a cove described passed a short distance south 
of the town of Santa Clara, but between Sa.nta Clara and San Jose 
it crossed a considerable extent of land su^^ject to je overflowed 
in the rainy sear-on^ miicn would oe avoided jy a more soutriern li-ie. 

It wrs :l£:o found that at Campcell's Creek, tne Arroyo 
Cupertino, the Arroyo c^e Las Yeguas, and the Emoarcadero of the 
h£,nCxio de Las Fulgo.s, en iinproved line coulc oe ootained by keepin 
further from the 3sy . A ne^v position (B) 761 feet south-west of A 
was therefore assumea, and tne t^urvey continued pcross tne San 
iilateo, ana over the land of Jose de lr7 Cruz Sanchez as far as t.'.e 
French ^avern, nea-r the orse of i..ount San Bruno. Here two routes 
divergin^^ at t^ie point :narKed G on the map presented tnemselves for 
examination, Cne, ^:?s:i:i,^ oet\?ee:- the .nountrin ?nci the Santa Cruz 
range, and crossing a sour of t:ie Zp.n irano at tne jap near the 
Abuey i-Iotel, eiiters tne vr-iley of I&lar's Greek. Tne other passes 
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between the Bey ajid Mount can Bruno, ??.nd .crosses trie spurs of tae 
mountain which intervene oetween tnie raountain end Sen Francisco* 

The western line first received our a.ttention, and a sur- 
vey was inade across the Aooey su/mnit and continued zo the i^ission 
Dolores. The suiomit near the Aocey has an elevation of ZHd 5/10 
feet high tide, Tne level of the ground at the Hightingale Hotel 
in the iiiasion Dolores, ^^hich may oe essumed as the general level of 
the plain, is 34 feet soove hign tide — neither is practicable to 
construct a rail roadf the axa^de of which at the Mission shall dif- 
fer materially from this level. The distance from the Aooey surniuit 
to tnis point is 4,73 miles. Hence, assuming a depth of cut of 58.5 
at the Abbey summit, a grade of 48 feet to the mile is recuired to 
reacii the ^lission. In addition to t.ie serious disadvantage of usin^ 
80 hic;h a grade, this line presents, in many parts, an exceedin;,:ly 
irregular profile. At the sumrait of the ridg^e dividing Islar and 
Frecito Creeis (south of the race course) a depta of cutting of 
104 .5 leet would oe necessary in order to iziaintain this grade • 

It will be observed that ooth Islar and Frecito Creeks 
flow into the tide marsh west of Gapt • de Frees' house, and that 
the dividing rid,^e terminates aoraptly to the east at the head of 
the .narsh. An a.t tempt wa.s made to pass around the ridge in this 
direction, out the ground was so oroicen, it was found impractica^ole . 

The preliminary examinations on the Bay line, fully dem- 
onstrated its great superiority over this route. 

fteturning to t:ie position C, near tne French Tavern, tr.e 
survey was extended to a point (D) on tne snore of the Bay, near 
San Bruno* Here the line of location evidently required that it 
should cross an angle of the Bay. Also an Inspection of the ground 
showed that an accurate survey of the snores of the Bay, from tnis 
position to near Hunters Foint, was necessary, to determine the 
proper location of tne line. Tnis was accordingly made, and the 
whole accurately plotted. The results of these examinations snowed 
that it was repuieite tuPt the line of loca-tion should pass from 
Point Saja Bruno, rhich shuts in Visitation Valley on its :.ortriern 
side . 

A proper i:osition (ji) was assuiued jeyox^d tnis point, and 
surveys carried across two depressions in tne spur wnicn forms 
Hunters Foint, or South San Francisco. The *nost eastern deoression 
(marked E on the map) is 8o feet, and the western (inarted F) 69 
feet acove tide . 

The last named position, in addition to tne advantage of 
its lower level, enacles w^s to continue the line oeyond this point 
on the sidehill at the aead of the marsh, .icorth of Capt . de Frees', 
tnus avoidin.-^ all tne jnartn land exceot 800 feet at the .aoutn of 
Islar and P::.*ecito Creeks. 

Following tnis side-hill, tne surveys were conducted to 
a point (G) a Sxiort distance east of the race course. From this 
point to Tnird Street in San Francisco, two lines were exa/uiaed. 
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are hardly perceptlole to the casual observer. 



From Angelo^s to San Mateo there is hut a narrow valley 
between the case of the hills and the Say, euid beyond San Lilateo 
many of the spurs extend to the Bay, 

From San Mateo the line is traced along the side hill de* 
fleeting to the left as we approach the residence of Chino Sanchez 
and again to the right near the house of Jose de la Cruz Sanchez • 
At the French Tavern it curves to the right, and crossing a stretch 
of low land, pierces a sandy ridge and attains tne shores of the Bay 
near Point San Bruno* 

The line now curves around the rocky point of San Bruno 
and is located in a straight direction to the extremity of the oluff 
forming the northern boundary of Visitation Valley • 

Here it is designed to construct a pile bridge 13,000 feet 
in length. 

The character of the bottom of tne Bay W8.s ascertained oy 
careful soundings at a number of points in the located line* 

The average depth of water at hign tide is 10 feet, and 
the average depth of mud 23 feet. Tnere is great uniformity in tne 
depth of water and character of the bottom, and tnere is everywnere 
sufficient deptn of mud to give adequate staoility to the piles. 

The oridge is estimated for piles 45 feet in length (6 
being driven in each oent) and the bents are placed 10 feet apart. 
The piles are taen capped and braced, and the bents connected oy 4 
longitudinal stringers, two 8 oy 14, and two 10 by 14 inches, the 
latter designed to oe directly under trxe rails of the trPCK. Tne 
bridge, whicn is 15 feet in width, is covered witn three-incn plank, 
on wnich tne iron rails are laid, 

I nave seated particularly the mode in wnich it is proposed 
to build tnis part of the work, as its cost forms the la^rgest item 
in the expense of constructing your road. 

It is designed to fill up the space oetween the shores and 
the end of the pile oridge witn solid emoankment • 

From the northern end of the pile oridge the line curves 
to the left, and passing the rocicy point leaves the Bf:y and crosses 
tne South ban Francisco ridge at tne point already indicated, 69 
feet aoove tide water. 

At tnis saa.uit ive have estLiiatea a deptn of catting of 33 
feet, wnich places the grade line at 56 feet auove tide. 

The line then crosses Islar's Creek and is conducted along 
the elope of the high ground at the nead of tne marsn tnree-l'ourths 
of a mile aoove Captain de Frees* house. Tnence, crossing Frecito 
Creei and .pass in j east of the race course, it curves to tne right, 
and aa earning a straignt direction near tne orick kiln crosses Llission 
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6. 

Creek on a iDridge 150 feet In length and enters th^ olty of San 
FrancleoQ« This line was continued in the same direction to Third 
Street, Thion It interaected oetween Howard and Mission Streets « 
■^ - 

From this point ^wne re the survey terminates, the line 
pan he conducted to the wharves of the Bay, without encountering 
any difficulties as regards curvature of grades. 

Xhe height of the grade line at Third Street is 15 feet 
aho?e high tide* 

■ ' • * ■ ■ 

The whole length of the road from Market Street, San Jose^ 
to Tliird Street,. San Francisco, is 48 #04 miles*. 

Sa this distance there €ure 

'"'■..' " ■ . ■ .■ .... 

of straight lines 42*07 miles 

6i curves having a radius of "^8,595 feet ' 1.14 ^ 



II N II II 

-• 

N II II H UN 

n n n II .u 



•• •• 7,473 " 0.64 

5,730 •' 1.95 



'£ 



" 2,865 " 3,34 •• 

48.04 miles 



The If e 'are 



of level road 15 .78 miles 

of gradients under 5 feet to the mile 2*06 *» 

" •' " over 5 feet aiid not exceeding 10 ft. 4.83 ^^ 

ti " II '^ 10 " " " " 15 w 3 .73 •• 

« ' II If 15 II It II II 20 ^ 9.77 ^ 

II ; H " 20 " » " " 21.6 " 6.87 » 

48.04 miles 

The graduation has been estimated for a road bed 16 feet 
ill width on einoankments, and 20 feet in excavetions, the sides hav- 
ing a slope of 1 1/2 feet aorizontel to 1 foot perpendicular. On 
the first division, fro:n San Jose t,o San Mateo Oreeic, six-sevenths 
of. the earth work consists of oorrowed earth and spoil Dank; or, in 
other words, the road bed is made by foraing the embanlcmente from 
the side ditches, and by removing th^e earth in the cuts and deposit- 
ing it on the adjacent banks — neither process requiring the employ- 
meat of horses ajid carts. There are no deep cuttings fcbove (or 
sQuth-east) of. Point San Bruno, and no rock will be encountered. 
Between San Bruno and Mission Creek, there ia rock in all the spurs 
and ridges croQsed oy the line location. 

The present Qost of rail road iron .in Liverpool Is j»5 
per ton, end freight from that port to San Francisco from ii2 10s 
to hZ per ton. The duty., which is 30 per cent, is charged on the 
prime cost — oommissions and all charge's arisin^ at the port of ein- 
baxkation. It will be .seen that the price estiinated, i»bO^ allows 
a.consideraole caargin on these rates, and is sufiicient beyond e 
doubt^ Should fails in Europe continue at the present very low 
f igure • 



r } 



o'iirIT cj nciitoeai.o arfi^.a srio rri .beunioncj 2 "^r eiil aiiiT •coaion.m'i 

j9'j1 :il ai iso'i'Sl b'li^lT is s^isl a..:-!/-; 9a-: "ic c^n^^ieri 9/11 

.9.01 d" xi^iu 9V0de 

9XS sTOfju 9on.:J'3xb 3xriu 10 
a:*ixi'. TO. "^ ' aanxj. J"i:;-.if^Tia io 



II 



i>I. X J9:vl cbci^o Ic ax.xjj,ni : ;£,nxv.Sii sdviuo lo 



SOlxfi; :^C. S4> 



.?.9XXu. 


t^V.ox 






It 


wL-. b; 




eii:. 


n 


G8-i^ • 


:tl 


CX ^rii 0990x.'^ 


11 


iiV.b 


u 


ex " 


i< 


VV.'c 


li 


Ci 


n 


Vb.o 


It 


6.15 •• 


yoixn. 


K).8i^ 







9'X:-* 3X9uT 

JJ :Cx X9V9i XC 

9nj c-t d'9-vl 3 'X9i:>;.x," aJn9xi-).Gi;- xo 

If il r {^.£ II 11 H 

•I f. il '•• ; It I? II 

II II It (^;:; il II .1 



'i3Z''i zjx ij9c: x)3Ci -3 lo't ■j9J:-:: X J3s- iV-.o- .:.:-. :x-x j ^5x;j:'.?/X'^ eal 



o 



-■j^.^r. .^o.jx? 9rio ,3rrcxo '?V30>:9 x':x :J9ai 0:7 .on ^ , :uJ'n3iv.ixi--;..ir'=-j -xO r^jDi^v x:x 

:C .•rr>-.x^'cxbi*9c"i3c tcci I oo' I -^o^-io^iicri J-o9'i ^Ai -C Ic 9^,0X3 r^ hhx 

^,.'-:^ i\;'id-rcxe ^:>9':?'rG c.'j:-. ^:^:i ccr 9-jcL n^r /oii ^ :■ c x 3 x v x j;) J'tiTxi 9na' 

._ ,':o ;:.i:G;. Ixcc^ jbi.-- i^o-L^Ar^ J9n'oxiCw' \c -.^J'axoi.oc zii^- r.;ri'i^ anJ xc 
.v.L'Ij: 3-jn9*i:'[i:'.^j'rf:e 9:1.1* -nxn-'xoi vc 9:.-^.. j-:x 'oSo ^bci 3r,:r ,^i:.-.xe" tsxiJ-o 

..x'iooeo x.-:::5 3JX;0 ^lij" ;'x r'tx.'^9 oz:t ;^:ixvcfli3'^ Y^^ r:n.' ^asi-v.ji^ e.oxs 9iiJ 

-vcXqf..9 31;^ ^;x.ixxxi :^3x 3390cx.^ i9r.uX9fi — aixi.^jG v:..vo.r^(;..; •; Our> xX d"x e^"^-^ 

IC ) 9VC:.fli 3-^i:XotX."0 ::'?-30 ex.- 9*1 « 9'X9iir .Gul'-^.O -Di.fA 39.ST0i: XC dTiSa. 

.i)9'isJ:ix;ccn-:- jl Xlxr >iOC'x cr. .b^'^'. ^onuic .i.^.o drixc -. ic v ^as9-jLid'jJca 
•:iii>c8 9rU li"'. i.i :!.oci 3x 5jT9nj ,2[99-xO r.cxasx..; bn^ ohliL asb a99wd"9a 

• ncx^tcooX 311^1 9.-J v:. ceaacxo QS'^tri has 

dti Bl XoccxoVXu. iix iiOTx £>f5c*x 1x31 ic ^300 ^ne^eTCj eaT 

aOX iii iioil co-:ion":*i'3[ xi,cp cj d"iccr o.'^.i.:; .^ctj: Jrr^xe-ii bn^^ ,noj i9c- 

9ii'J ac .0 0^ -./x'^.u'j ax ,d"H'3o -lOc Co 3x ."lOix-."' ^y'-j'"--'^ ^rfT .nci 190- cJd od* 

-..■7 "x: ci:^' 'J.::: "*'o .r,x>xn 39. i:*-r]o xX - 'ai/. 3.\cxaalu.r.oo — d^aco yt-iij 

sv-cxX ■'■ ,^"C:^ <i9J*er»:xjc. .■ 9LXTq :3i!."t c^-^j"! iiy98 3^ XXx':'* tl .r.ox:* I'.A'i ^^0 

: :\.CV'-. .< :.\':oi DX . tia 3X i^l.3 <33:f.-l 9j9i:j i:C l.X^iT.TL: 9Xc.519X>X-:i**C0 .3 

rex VX3V -^.-.'tr.^o'ir aifj- u? 9x.r-id'aC0 9.-c-x;--i al <?Xx^*c :xLc.ie ^.rjx^cD 

. 91jJ..xl 



7. 

It will be the policy of the company to coaimence laying 
the superstructure at points in the vicinity of landings accessible 
by vessels navigating the Bay* Launches freighted with iron can un- 
load at the head of ilission Creek, at the Embarcadero on .the Sanchez 
Bancho^ at San iiateo Cxeeky at tbe SfBba4ro%Lde:ro 'of 'the <^liahcho de las 
Pulgas" south of Angelo's, and at the landing on San Francisquito 
Creek^ all of which are in immediate proximity to the road. From the 
two flatter points, the Santa Cruz mountains, where an abundance of 
re'd-wood timber can be procured, are not more thsin five miles distant 
This wood is less subject to decay than any known in the Atlantic 
states, and no better material for cross ties can be desired. 
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8. 



Length of 
Level in 
Milee 



< .^ 



From 
to 5 ft. 



SUMMARY 
Leiiigth of Gradients in Miles 



From 
5 to 10 ft. 



From 
10 to 15 ft. 



From 
15 to 21.6 ft 



. 15 . 78 



2.06 



4.83 



8.73 



16.64 



STATEMENT OF LENGTH OF STRAIGHT LINES AND CURVES 



No. 


Straight 


Radius 


Radius 


Radius 


Radiue 




Line 


8995 Feet 


7473 


< Feet 


5730 Feet 


2865 Feet 




Milee 


Milee 


Milee 


Milee 


Miles 


V 

1 


0.86 












3 










1.04 




3 


8.79 












4 










0.16 




6 


2.71 












6. 










0.15 




7 


6.61 












8 










0.06 




9 


10.05 












10 










0.18 




11 


2.56 












12 










0.36 




13 


2.08 












14 




1.14 










15 






0. 


64 






16 


2.21 












17 












0.24 


18 


2.37 












19 












0.45 


30 


1.48 












21 












0.63 


22 


0.22 












23 












0.45 


24 


0.78 












25 












0.47 


26 


1.35 
42.07 














1.14 


0. 


64 


1.95 


2.24 



ESTIMATES 
ESTIMATE OF COST OF GRADUATION, MASONRY AND BRIDGING 

First Division 



From S&n Jose to San Mateo Creek 29.66 milee 
255,960 cu. yd. earth work, 30 cente 
4^,56i " " '• •• , 42 " 

765 •• " bridge masonry $10 
Superetructute of bridges 
, Qrubb'lJQ^ and clearing 



itf76,788.00 
18,295.62 

7,650.00 
12,100.00 

6.000.00 
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9. 



^eoond Divisioa 



From San Mateo Creek to the beginnlog of the Pile Bridge at Point 

San Bmno, 10.1 mile 8 : 

119,094 ou. yd* earth work, 30 c*nte «35,728.20 

43,754 •• « •• " 36 •• 15,391.44 

56,831 « i» " « 60 " 33,738.60 

2,675 " " bridge masonry, $9 24,075.00 

Si^eretructure of bridges , . 8. 000*00 

^116,933.24 

Third Division 

I,nclude8 the proposed pile bridge across the indentation of 89-n 

Trahoisco Bay, noztb of point San Bruno, 2.52 miles. 
13,300 feet of pile tridging, at ^25 «332,500.00 



Fourth pivision 

From the north end of the pile bridge to the race course, 3*47 miles 

214,371 cu. yd. earth work, 40 cents ^85,748.40 

50,457 •• " rock, %Z 151,371.00 

706 » " arch masonry, $10 7.060.00 

^244,179.40 
Fifth Division 

» 

From the race course to Third Street, San Francisco, 2.28 mileso 

78,533 cu. yd. earth work, 40 cents 4 31,421.20 

6,147 •» " rock, $3 18,441.00 
921 " " masonry (abutments to bridge over 

Mission Creek), ^9 8,289.00 
Superstructure of bridge over Mission Creek, 150 

feet, at Jf40 6.000.00 

i 64,151.20 

Siimmary of Cost of Graduation, Masonry and 

Bridging 

First Division, 29.66 miles 4120,833.62 

Second « 10.10 " 116,933.24 

Third " 2.52 " 332,500.00 

Fourth ■ 3.48 " 244,179.40 . 

Fifth • 2.28 " 64.151,39 



$878,597.46 



Sstimated Cost of One Mile of Superstructure 



88 tons of rails (56 lb. per yard) at ^50 $ 4,400.00 

660 chairs, 16 lb. each - 10,560 lb. - at 6 ots. 633.60 

4,000 lb. spikes, at 6 cts. 240.00 

2,000 sleepers, l\ ft. long, 6 by 7 in. at 60 cts. 1,200.00 

Laying track and distributing matericJL "^ i^^^^ ""^^ 

Total lox oue mVI^ ^ -x^n.i..'^^ 
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OoBt of 51 mllee of superstructure (including 3 miles 

. for aide tracks, and extension of the road to the 

wharves of San Francisco) at $4,473.60 #381,153.60 

Graduation, masonry, and bridging 878,597^46 

#1259,751.06 

Add for Superintendence, 10 per cent 125,975.11 

Total cost of constructing the road 4^1385,726.17 

Buildings and Fixtures 

Two depots, at $10,000 each ^ 20,000.00 

Six way stations, #500 each 3,000.00 

Two engine houses, $5,000 each 10,000.00 

One machine shop 10,000.00 

Two turning tables, ^3,000 each 6,000.00 

Total i^ 49,000.00 

Locomotives, Oars, etc. 

Five locomotive engines and tenders, $9,000 <} 45,000.00 

Ten passenger cars, $3,000 ^^ nnr\r\r\ 
Four baggage cars, $1000 

Six platform cars, i^BOO %,duu.uu 

Twenty covered freight cars, $1,000 20,000.00 

Six hand freight cars, ^100 600.00 

Total ,P 104,400.00 



45,000.00 

30,000.00 

4,000.00 

4,800.00 

on r\f\r\ r\r\ 



The total cost of the rail road, buildings and running* fixtures 

consequently be as follows: 



Oonctruction of road ;i;l,385,726.17 

Buildings and fixtures 49,000.00 

Running Furniture 104,400.00 

Total s?l,539,126.17 

It will be observed that the rail road does not leave 
the valley until it reaches Mount San Bruno, which is but 8 1/4 
miles from San Francisco, and that all the expensive part of the 
graduation occurs on the six miles embraced in the Tnird and Fourth 
Divisions. The graduation of tne First and Second Divisions, in- 
cluding five-sixths of the whole length of the road, could be com- 
pleted, the superstructure laid, and the road put in operation as 
far as Point San Bruno, within a year. 

At the northern termination of the Second Division, wnere 
it is designed to com*nence the pile bridge, there is 5 feet of 
water at low tide and ten feet at high tide, and there are no 
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obstructions to navigation between this point and San Francisco. 
By placing a good steamboat on the Bay, to ply between Point Sen 
Bruno and San Francisco and connect with the rail road; passengers 
to be conveyed from city to city in 2j hours, and freight in 4 hours. 

Vessels could also come to the wharves at Point San Bruno 
and receive cargoes of agricultural produce destined for Stockton, 
Sacramento and the mining sections of the state. 

The following is an estioiate of the amount required for 
building the road from San Jose to Point San Bruno: 

Graduation, masonry and bridging 39.76 iuiles (First 

and Second Divisions) v237,7d6.86 

Superstructure 41 miles (including 1.24 miles of 

side track) at ^7473.60 306.417.60 

<^544,134.46 
Add for Superintendence, 10 per cent 54,418.44 

Cost of road from San Jose to Point San Bruno ^598,602.90 

To which add for 

Wharf at Point San Bruno 15,000.00 

Buildings and fixtures 35,000.00 

Locomotive engines, cars, etc. 30,000.00 

Steamboat on the Bay 50^000^00 

Total s,i738,602-90 

which is the whole amount required to put the road in operation 
from San Jose to San Bruno, and to comp3et*e the line of communi- 
cation to San Francisco by steamboat. 

It will thus be seen that many of the advantages to be 
derived from the construction of the rail road can be obtained at 
an outlay little above one-half the whole cost of constructing the 
road, ue nave no doubt that it will be the true interest of the 
stockholders to complete the line at as early a day as is practicable 
throughout its whole extent, and the ooject of tne preceding remarks 
has merely been to s^iow that you may safely commence the construction 
of your work when the suDscription to the stock amounts to .,790,000. 

SOURCES OF REVENUE 

^e snalinow endeavor to ascertain whet wil^be the probsole 
amount oi ^usiness on your road. In en eddress of the com.nittee 
appointed at a public meeting of the citizens of San Jose in relation 
to the feasibility and expediency of a rail road between San Jose and 
Ban Francisco, adopted January ?9, 1351, they say: 
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"During the last seven montns the amount of passenger 
travel between this plr.ce and San Francisco has not oeen less than 
10,500, at an average expense of .^16 each, rnaiing a total of ^^163,000. 
Luring the same tiine, about 2,000,000 feet of lumber were brought to 
the Embarcadero at an average cost of ^-15 per thousand feet, amount- 
ing to 4p30,000; to this must be added ifr50,000 for other freight* In 
this enumeration we omit the immense aueuitities of hay, wood, brick, 

gotatoes, quicksilver, cattle, and various other articles which have 
een transported to San Francisco oy water or land. To this we must 
add the. cost of carting to and froin the Smbarcadero. Some estimate 
miybe fotmed of the enormous item of this expense oy the fact that 
one firm, and that not one of the largest, has paid during six months 
over .rfi3,000* 

"These facts justify the supposition that the expense of 
transportation for the six months ending December 31, 1350, has not 
been less than $300,000, or oiore than one-sixth the entire receipts 
of all the rail, roads in ii^ssachusetts* 

« 

"The history of rail roads has established the fact tnat 
in a short 'time they greatly increase the auiount of freight aaid travel, 
particularly the latter • Our v/isest rail road directors aoroad lay 
it down as a rule that any toute will sustain a rail road when the 
expense of grading comes within reasonable limits, and that sustains 
a daily sta.ge, becaase the increased facilities for traveling afforded 
oy a rail road invariaoly increase the number of travelers* When mer- 
chants living sixty or one hundred miles froin the city can enter the 
Cars in the morning, make their purchases, and return the same day, 
their visits increase more than ten-fold*" 

Since this address ttas written, another season has passed 
away, in wnich the amount of passenger traveling has been .nore tnan 
douDled, and the aggregateof freight aas also greatly increased* 
There are now three lines of comnunication between San Jose and San 
rranoisco — one daily, by Messrs. Hrll & Orandal^s splendid line of 
coaches, and two tri-weekly, connecting with steamooats at Alviso 
and Union City, The daily average of through passengers each way 
ca.:not be less than 50 persons* 

The president of tne company hns taken the pains to collect 
the following statistics: 

Produce Shipped from Santa Clara Valley to 
San Francisco the Past Season 

Barley 3,292 tons 

Potatoes 6,416 

Hay 10,700 

Fruit (chiefly froa the Missions) 450 

Lime 1,200 

Tomatoes 133 

Cafefeage 710 

Onions, be^ts, pui^plcins, com, turnips and melons 3,900 
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San Francisco is oarrioaded by sand hills, froa which we 
do not escape until we reach the Liission Dolores, 8.nd hither ell the 
pleasure-seeking part of the population resort for relajcation and 
amusement. Here are the first gardens we meet with, and here also is 
the race course and the arena for the exhibition of the combats of 
bulls and bears* On Sunday and holidays the road is thronged with 
omnibuses, carriages, men on norse back, etnd pedestrians* The number 
of passengers carried to and from the kis^ion, by puolic conveyance 
alone, has been ascertained to be 4,000 a month, or at the raxe of 
48,000 per annum* When the means are provided by the construction of 
a rail road for easy and cheap access to the country, many merchants 
will undoubtedly secure residences for their families eitner at the 
mission, or at more distant localities* 

The mildness and salubrity of the climate of San Jose will 
make it a favorite abode for invalids, and for many whose business 
does not require tneir constant presence in San Francisco* Prom the 
Mission Dolores to the pass of the San Bruno mountain, near tne 
Abbey Hotel, the public road passes over deep gulches, and from the 
pass to the foot of the mountain on the south side, it traverses 
sand hills for several miles* In a word, it is, and always must be, 
a bad road, and it would seldom be travelled were the railroad built* 

Tiie southern base of San Bruno is, by our line, less than 
nine miles from San Francisco, and above this point is a large body 
of land well adapted for grazing or culture. The difficulty of ac- 
cess to the market makes the land at present of little value. But 
the rail road will create and engross a considerable amount of travel 
sjad traffic at this point. As we proceed southward, the lend improves 
in quality until we reach the head of tne Bay* 

The valley of Santa Clara extends from the southern ex- 
trem^ity of tne Bay of San Francisco, to the liission of San Juan 
Bautista, a distance of fifty miles, and it embraces an area of not 
less than six hundred square miles* Tne land is probably not eur- 
passed in fertility by ajay in the world, and all its products must 
become tributary to your road* The aajacent hills also aoound in 
mineral wealth. Limestone is found in tne low hills on ooth sides 
of the valley, and the large quantity of quicksilver sent from New 
Almaden will be greatly increased by the products of the Guadaloupe 
and San Antonio mines* 

Having intimated some of the sources of revenue, we shall 
now present an estimate of the business of tne company for the first 
year it is in operation* 

Estimate of the Probable Receipts of the Pacific and 
Atlantic Rail Road Company, the First Year Subseouent to its 

Completion 

Passengers 
150 through passengers (75 each way} daily, or 54,750 

per annum, at 4b s>273, 750.00 

50 way passengers (25 each way) daily, from all the 

my stations exceot the Liission Dolores^ ox r>rx ^:i:N 

18,250 per annum,' at ^2 ^5^^^^^"^ 

70,000 to and from ilission Dolores, b^ oexiX^ 
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Total Income from passengers $345,250«00 



4,500.00 



Down fieigixt, 40,000 tons at #5 #300,000.00 

Up freight, 35,000 tons at ^^5 .125,000.00 

total income from freight $3^5,000.00 

Total income from freight and passengers $670,250.00 

Expenses 
Deduct expenses as follows: 

Repairs of locomotives, passenger, baggage, and 
freik'ht cars (equal to one-half their original 
cost) ^ 52,300.00 

3,500 cords of wood, at ^AO 55,000.00 

Oil 

Salaries, wages, and incidental expenses charge- 
able to passenger department 30,000.00 

Ditto to freight department 30,000.00 

Repairs of road, and reserved fund for renewing 

and improving the same 50,000*00 

Salaries of president, superintendent and treasurer, 

law expenses, etc. 50,000>00 

$351,700.00 
Balance nett revenue .1^418,550.00 

or 37.19 per cent on i,j»l, 539,126.17, the cost of the road, fixtures, 
and equipment . 

It is difficult to estimate the increase in passengers 
and freight which will be created by the construction of a rail 
road. The natural progress of population and business is so rapid 
in the United States that it is impossible to ascertain what pro- 
portion of the increased traffic wnich has followed the construction 
of rail roads was a direct consequence of tnat fact, and what was 
owing to extraneous causes. We trust, however, that we shall have 
no difficulty in showing that tne estimate we have made of tne re- 
ceipts of the road during the first year of its operation is not 
too high^ and that in a very short time the annual revenue must 
greatly exceed that amount. Baron Charles Dapin, in his "Report on 
the Paris and Orleans Railway," makes the following statements: 

"Experience has proved, ooth in France and abroad, that 
in a short space of time the facility, e^qpedition, and economy af- 
forded by railways more than douoles the number of passengers, and 
the Quantity of merchandise. 

"In order to support such statements, we will quote the 
following facts relative to the railways of Belgium, England, Scot- 
land, in positions of extreme difference, and givin^^ rise to a 
variation in the returns whicn far exceeded all anticipation: 
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Comparison of the Number of Travelers Conveyed 
Daily Throughout a Whole or a Portion of the Line: 

Railways No. of Pass. Before No* of Pass. After 

the Estahlishment theEstabliehment 



400 


1,620 


130 


630 


90 


500 


20 


200 


200 


5,000 



Manohester & Liverpool 
Stoolcton & Darlington 
Newcastle & Carlisle 
Arbroath & Forfar 
Brussels & Antwerp 

Increase of the Number of Passengers by the 
Sstablishment of a Bailway 

Liverpool & Lianchester 300 per cent 

Stockton & Darlington 380 « •' 

Newcastle & Carlisle 455 " " 

Arbroath & Forfar 900 « " 

Brussels & Antwerp 1^400 " " 

fThuSy even taking as a criterion the road on wnich the 
proportional increase is least of all, we still find that the nwa- 
ber of passengers will oe not only 100, but 300 per cent. The 
transport of merchandise will experience a similarly rapid increase J' 

jEdward Teisserence, an agent of the French Government, 
in an official communication in relation to English railways, says: 

••The Darlington Railway has produced, by its low rate of 
passage and freight, a complete revolution in the re^^ion of country 
which it traverses. It has increased the value of lend 1*00 or 200 
per cent* By these low rates, the freight estimpted at 80,000 tons 
has oeen increased to 640,000 tons* The passengers estLneted at 
4,000 have been increcsed to 200,000." 

The following- extract on the influence of railways in de- 
veloping the resources of a country is taken from tne second rei^ort 
of the Irish railway commissioners: 

"On the Newcastle and Carlisle roac, prior to the railvray, 
the ;irtiole nunVoer of persons the puolic coaches were licensed to 
carry in a week were 343, or both ways, 6S6* iyo*jr, tne pver?.je drily 
number of passen^^ers by railway for the whole length, viz: 61 .8 
miles, is 228, or 1596 per week. 

^•The nu:iiDer of passengers on the Dundee and llewoyle line 
exceeds at this time 50,000 annually; the estima.ted number of persons 
who performed tne same journey previous to the opening of the rail- 
way having ceen 4,000* 

"Previous to the opening of a railway between Liverpool 
and Lianchester, there were about 400 pas:?engers per day, or 145, JjO 
per year, traveling jetween these places oy coaches, where%^ t;*L^<^ 
present nurncer by railway aloiie exceea^ ovi^ ^v^":^^ ^ 
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"In foreign countries the results arising from the seme 
cause, are ecually, if not .nore striking. The numoer of persons who 
usually passed between Brussels and Antwerp were 75,000 in the year; 
but since the rail road has oeen opened from the former place to 
kaiines, it has increased to 500,000; ejid since it was carried through 
to Antwerp, the numoer has exceeded a million. The opening of a 
branch from Malines to Termonde appears to have added 200,000 to 
the latter number, so that the passenger traffic of that rail road 
suoe reeding a road traffic of only 75,000 persons now amounts to 
1,200, 000." 

The following tabular statement of several rail roads in 
li/Iassachusetts shows the estimated numoer of passengers before these ra 
roads were built, and the numoer transported upon them during the year 
1848: 

Estimated No* of ITo* of Passengers 
ITame of Road Pass. Before Q-pened Carried in 1348 

Boston and Worcester 23,500 807,143 

Boston and Lowell 57,400 525,764 

Fitchburg 71,790 745,825 

Boston and iiaine 1,021,169 

Boston and Providence 569,127 

Fall River 241,107 

4,967,704 

The preceeding stateinent not only exhioits the wonderful 
increase in the amount of traveling on the four roads first .nen- 
tioned, since these works were constructed, but it also shows that 
the aggregate number of passengers conveyed annually on the seven 
rail roads, which diverge from Boston, amounts to nearly five mil- 
lions of persons, or to twenty-five times the entire population of 
that city. 

But a few years shall pass away before the population of 
your great comrr*ercial capital will be equal to that of Boston at 
tnis date. Hail roads are even now projected pnd ^irill soon oe co.n- 
menced from Stockton and Sacramento to the gold mines • As soon as 
these are completed (and they will afford a rich harvest to the 
stockholders), the produce of Santa Clara valley will pass over 
your road, not only for the supply of San Francisco, but for the 
wnole of the eastern section of the state* '.That a prospect does 
this bpen for the valley, and who can estLnate tne accruing traffic 
on your road. The actual cost of transporting produce from the 
vicinity of San Jose to the nearest ..jold mines is at this .nonaent 
at least ^100 per ton* Construct these roads and it will oe de- 
livered at one-fourtn tais cost. There are, jesides, .iiany articles 
of a perishacle nature with vrnich they will oe sup^:lied, v:hici- rre 
now entirely Leyond ti'^eir rerca. Tae sn.vir.^- to the peo:le of I'evr 
York in the price of .ailk and ve^etacles .y ""l.e construct ion of the 
iCrie *\r. il Rocc rce ,,9i,G,J00 per rnna»n* '.Tnat will the savin^. be to 
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the people of San Francisco, Stociton, Sacramento, and the mining 
districts by the construction of your road? T/vhen tne ra.il road is 
built to San Jose, reasons as imperious as those which now urge you 
to begin your enterprise will demand the continuance of the road to 
tne south* In a few years the rail roads constructed in other parts 
of the state will be united to yours by connecting links, and your 
road will be the artery through wnich these life-giving veins will 
pour their rich streams into San Francisco, which may, to continue 
the figure, be appropriately termed the heart of tne state* 

You have judged properly ivhen you hsve assigned to your 
road the position of the most western link in the great chain of 
rail roe-ds which, oefore lue-ny years, will extend from the cities of 
the Atlantic sea oosrd to the com.::ercial iiietropolis of the Fecific 
Coast • 

To one cen seriously entertain the idea that a public work 
of this magnitude will terminate at any other point theJi the city 
of San Frsncisco, and to reach this termination it must enter the 
valley of Santa Clara, and unite with your road. I ha.ve not the 
temerity to atte^ipt the discussion of the national and com.iBrciel 
importance of this gigantic project* The execution of triis task 
would recjuire an amount of information I do not possess of the A.aer- 
ican people in the arts of civilization, end in extending those 
arts to distant countries, which can only ue claimed oy the wisest 
statesmen of the age • 

I cannot close this report without expressing ay obliga- 
tions to I^r. A*T* Arrowsmith, Principal Assistant Engineer, I'or his 
valuable co-operation in the field, and for his assistance suose- 
ouently, in preparing the profiles and estimates* 

I desire to acicnowledge the services and amia.v.le deport- 
ment of iiiessrs. V;*A* Eliason, L*B. Healy, and A*'.7* Thompson, assis- 
tant engineers on tne line of survey* 

The map which accompanies this report has oeen executed 
T7ith greet care and precision oy my associate, ^^r. Sherman Day^ 
and exhioits very clearly the topography of the country in the 
vicinity of the line of location* 

'.VILLI Ai.. J. LE;7IS 

Chief Engineer 

San Jose, December 13, 1851 

(For map, see Map Case, Document Room: Lewis, 1851) 
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